INTRODUCTION
The coupled nonlinear ordinary differential equations of the model were posed in finite-difference form and solved numerically. The coupled, nonlinear equations presented for the liquid-junction cell were solved numerically for the cell under equilibrium and steady-state conditions. 25
The equations were property linearized, posed in finite-difference form, and solved using Newman's BAND method,26 coupled with Newton-Raphson iteration. Calculation of a current-potential curve involved iterative solution of the system of coupled equations for input values of solar illumination and current density.
RESULTS
Computed results for the mathematical model of the liquid-junction photovoltaic cell are presented in the following section. The parameter values chosen for the model are consistent with an n-type GaAs anode in contact with an 0.8 M K 2 Se, 0.1 M K 2 Se Z ' 1.0 M KOH solution. The redox couple was assumed to be Sei-/ Se 2 -, and the semiconductor was illuminated at the semiconductor-electrolyte interface. Input parameter values are as presented in Tables 1 through 3 unless stated otherwise. Dependent   parameters calculated from the input data are presented in Table 4 .
The n-type GaAs system was chosen for analysis to allow comparison to the experimental work of Heller and Miller. a . 27 (1)
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Computer current-potential curves for an n-type GaAs anode with electron-adsorption rate constant as a parameter. 17 affect only the path by which recombination may take place. Figure 10 . Computed current-potential curves for an n-type GaAs anode with fractional absorption of incident AM-2 radiation as a parameter. front or back-illumination will affect this value.
Bulk Semiconductor Properties
2.3.1. Electrolyte and counterelectrode. Resistance in the electrolyte and kinetic and mass-transfer effects at the countereleclrode decrease the maximum power-density of the liquid-junction photovoltaic cell. The current-potential CUl"Ve for a system with no interfacial kinetic limitations (see Figure 2 ) is presented in Figure 11 with electrolyte resistance included.
The conductivity of the electrolyte was assumed to be 0.3 a-Icm-I . The cell potential at a given current is reduced by an amount which is proportional to the current density and to the distance L between the counterelectrode and the semiconductor. ]' 1-/1) io = FTc!./ ct .• 1 fZ k \ .11 C~. , l 6./ i3.l"m is the diffusion-limited current density associated with species SRi-, i 4 . lim is the diffusion-limited current density associated with species Se 2 -. and n is equal to one.
The effect of diffusion limitation to currents at the counterelectrode is presented in Figure 12 with diffusion-limited current density at the counterelectrode as a parameter. Diffusion-limited current densities of 20 mA/cm 2 for Seiand 80 mA/cm 2 for Se 2 -correspond to a Nernst stagnant diffusion layer thickness of about 0.010 cm; An exchange-current density of 100 mA/cm 2 was assumed. The influence of the exchange current density on the current-potential curve is presented in Figure 13 . Diffusion-limited currents of 20 mA/cm2 and 80 mA/cm 2 were assumed for the !::Jeiand the Analytic models of the liquid-junction cell are described in reference (47) . These models can match experimental current-potential curves but show maxima in electron and hole concentrations near the boundary between space-charge and neutral regions. These maxima were not seen in the results of the mathematical model and are probably due to imposition of boundary or matching conditions between those regions. 
CONCLUSIONS
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